The use of dietary supplements is increasing globally and this includes the use of plant food supplements (PFS). A variety of factors may be influencing this increased consumption including the increasing number of older people in society, mistrust in conventional medicine and the perception that natural is healthy. Consumer studies in this area are limited, with a focus on dietary supplements in general, and 10 complicated by the use of certain plant food supplements as herbal medicines. Research indicates that higher use of dietary supplements has been associated with being female, being more educated, having a higher income, being white and being older, however the drivers for consumption of supplements are complex, being influenced by both demographic and health-related factors. The aim of this paper is to provide an overview of current knowledge about the users and the determinants of usage of plant food supplements. With growing consumption of these products, the need for effective risk-benefit assessment becomes ever more important, and an insight into who uses 15 these types of products and why is an important starting point for any future science-based decision making by policy makers, PFS manufacturers and ultimately by consumers themselves.
Introduction
The use of dietary supplements has increased steadily over the 20 years and may in part reflect the growing acceptance and use of a wider range of complementary and alternative therapies 1 .
Possible drivers for this increased use include a general dissatisfaction with conventional medicine and a desire for more control over the decisions relating to one's own health. 2, 3 In the 25 UK, 25% of the population are reported to use some form of complementary and/or alternative medicine (CAM) and this rises to 50-70% for populations in France and Germany. 4 In the United
States approximately 38% of adults are estimated to be using some form of complementary or alternative medicine.
extract, St John's Wort and valerian. The aim of this paper is to provide a brief overview of what is known about users of plant food supplements and the determinants of usage. However, when attempting to review published data on plant food supplements it becomes immediately 50 apparent that the consumer studies performed to date have tended to focus on the use of dietary supplements in general, and not specifically on those that are plant-derived. In the United States for example, plant food supplements often exist as a sub-division of what is known as "Non-Vitamin Non-Mineral (NVNM)" 55 supplements, which encompasses botanicals, protein, amino acids and even shark cartilage. As a consequence, the plant food supplement data within these studies is often masked by this wider dietary supplement category. In addition plant food supplements are quite often used for 60 medicinal purposes and not specifically as dietary supplements. Whilst the substances themselves are frequently one and the same, it is important to differentiate between the intended uses since this often dictates whether by definition, they are a plant food supplement or indeed an herbal medicine.
65
Another area of complexity within the area of plant food supplements is the wide range of different terminology used for these substances; they are interchangeably referred to in the literature as "plant foods", "plant extracts", "botanicals", "herbals" and/or "herbs". and health-related determinants of supplement use but also provided some evidence that determinants may vary by particular supplement. For example, those who were overweight or obese were less likely to use vitamins or minerals (compared to those of non-problematic weight) but this difference was not seen for 80 herbal use. 24 In the 2002 NHIS CAM survey socioeconomic status was positively associated with herb use, again with higher rates of use among women and middle-aged adults 25 . Herbal consumption was associated with positive assessments of health status and 85 behaviours such as regular exercise and smoking cessation. There was also a positive association between use of herbal supplements and prescription or over-the -counter (OTC) medications, suggesting the use of supplements as a complement rather than an alternative to conventional medical treatment. This 90 was also reported in a study of consumer spending on herbal products where OTC drug use was positively related to spending on herbals and appeared to complement herb use.
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A few studies have attempted to characterise the attitudes towards nutrition and health of supplement users. In a study of 95 the 1946 British birth cohort the underlying diet, health-related characteristics and behaviours of users and non-users of dietary supplements were investigated. 27 Supplement use was associated with lower BMI, lower waist circumference, higher plasma folate and plasma vitamin B-12 concentrations, non-smoking, 100 participation in physical activity and non manual social class in women and with plasma folate concentrations and participations in physical activity in men Supplement users were reported to be more likely to have a strong belief in diet-cancer connections than were non-users. 
Reasons for using Plant Food Supplements
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There have been number of studies of the factors associated with use of plant food supplements, using both qualitative and quantitative research methods. One study of factors that influence the consumption of dietary supplements explored the reasons for purchase and use of multivitamins, concentrates and 15 herbs/flowers and roots among dietary supplement users, aged 18-83, from a medium-sized Southern U.S city.
32 Qualitative indepth interviews were conducted with ten consumers of dietary supplements and two pharmacists. Subsequently 900 questionnaires were distributed through pharmacies, of which 225 20 were completed and returned. The interviews revealed both physical and psychological issues motivating supplement consumption, with consumers citing reasons such as curing an ailment, preventing chronic disease, gaining "peace of mind", supplementing a poor diet or an unhealthy lifestyle and saving 25 money on medical care. Consumers perceive that supplements are a form of proactive insurance that gives them a degree of control over their health. Results from the questionnaire survey shed light on differences in behaviour according to the type of dietary supplement consumed (multivitamin; multivitamin and 30 concentrates and multivitamin, concentrates and herbs/flowers/roots). Those who consume a diverse set of products have stronger beliefs in the benefits of dietary supplements, perceive more risk in using vitamins and are more strongly influenced by the media. 35 An ongoing survey by telephone of a random sample of the noninstitutionalised US population for use of medications revealed that 14% had taken at least one herbal/supplement in the preceding week with ginseng and ginkgo biloba being the most popular. The most frequently reported reasons for use were 40 "health/good for you", arthritis, memory improvement, energy and immune booster . 19 A study of the use, attitudes and knowledge of herbal products and dietary supplements amongst 267 older adults in Kansas revealed that fifty-six (21%) respondents were currently taking at 45 least one herbal product or dietary supplement, with glucosamine and garlic being the most frequently used, closely followed by Echinacea and ginkgo biloba. 15 The most common reasons reported for using these products included helping to manage arthritis, preventing or managing colds or improving memory.
50
However the most significant predictor of use was an interest in the "general health purposes" of these substances. Previous work suggests that supplement users tend to have healthier lifestyle profiles than non-users 33 and that supplement taking may be viewed as an "insurance" against possible ill 55 health. 34 Overall supplement users tended to differ from nonusers on a range of health-related behaviours. In studies exploring the use of dietary supplements in a cohort of women the reasons for consumption emerge as a complex mix of factors. 35, 36 These studies used the Theory of Planned Behaviour 37 to investigate the 60 use of herbals and dietary supplements in women. Intentions were a major predictor of supplement use; health value and susceptibility to illness were also significant predictors of dietary supplement use (82.9% of respondents were correctly classified as users or non users). Supplement users believed more strongly 65 than non-users that taking dietary supplements would stop them getting ill and help them to be healthy. with evidence-based indications. 42 An examination of the patterns of nonvitamin dietary supplement (NVDS) use among adult prescription users indicated that 21% of users report using NVDS in the prior 12 months. 43 Of those 69%
Perceived benefits and risks
did not discuss this use with a medical practitioner. The most 20 commonly used supplements included Echinacea, ginseng, ginkgo, garlic and glucosamine. Prescription medication users with menopause and chronic gastrointestinal disorders had the highest rates of NVDS use (33% and 28%). Factors associated with increased use of NVDS included being female, being 25 Hispanic, having more years of education, living in the western US, lacking medical insurance and having chronic conditions. A survey regarding the safety and testing of herbal products and dietary supplements revealed a number of misperceptions among the survey respondents. 15 Two thirds of all respondents falsely 30 believed that such products pose no risk to the general population and the majority incorrectly thought that the Food and Drug administration test and regulate these products.
An investigation of people's views of the efficacy and specific 35 risks of herbal, over-the counter (OTC) conventional and prescribed conventional medicines led to the conclusion that people need clear information about the risks and benefits of herbal supplements if they are to use such products safely and effectively. 44 Both drug and supplement marketing may rely on 40 scientific jargon to persuade consumers and may claim to promote health or prevent disease in ways that may confuse the consumer. 45 Health claims have the potential to be an important communication tool for consumers. In the context of EU Regulation 1924/2006 health claims are those that state, suggest 45 or imply a relationship between a food or food category and health; with a requirement that the claim is scientifically proven. 46 Examples include function claims, reduction of disease risk claims or claims referring to the growth and development of children. 47 A number of studies have shown that consumers do 50 not always understand nutrition and health claims as they are intended. 48, 49 Findings from in depth interviews with dietary supplement users in the US indicated that a primary source of influence for some is their physician; health professionals may also influence use. Family, mass media, particularly magazine news and television stories, also serve as sources that convince consumers of the need to take supplements. for enhancement of performance. Dietary supplements were considered at least moderately safe by 94% of dieticians, 75% considered supplements moderately effective in preventing a health condition, 91% for treatment of a health condition and 59% for performance enhancement. 80 In a study with California registered dieticians participants were asked if they used or recommended both nutrient and herbalbased dietary supplements and to list up to five supplements and the primary reason for using or recommending them. 53 Overall 83% agreed that they are frequently asked questions about dietary 85 supplements; 89% believe they convey factual dietary supplement information effectively, 95% believed they should learn more. A majority of the sample reported using (69%) and recommending (74%) nutrient-based dietary supplements, whereas fewer reported using (18%) or recommending (13%) 90 herbal -based supplements. Registered dieticians who used supplements were significantly more likely to recommend them to their clients. The most common herb was Echinacea and the most common reasons for using and recommending herbal-based supplements were for immune enhancement, to treat menopause 95 and to improve memory and prostate health. In a similar study in Oregon, dieticians considered themselves to be knowledgeable about functional foods and nutrient supplements-more than 80% were confident of the effectiveness for prevention of illness and treatment of chronic illness, 89% confident of their safety. In 100 contrast fewer than 75% considered herbs to be safe and only 50% were confident of the effectiveness of herbs. Only 10% were knowledgeable about herbs for prevention and treatment of illness; fewer than 42% reported use of herbs. 54 In a study focusing solely on herbal supplements the majority of 105 Massachusetts registered dieticians lacked herbal supplement familiarity; 73% perceived themselves to have little or no knowledge. 37% reported using herbs and 22% recommending herbs to clients in the past year. 
Attitudes and beliefs of health professionals
Summary and Conclusions
The use of plant food supplements is increasing globally with demand driven by a variety of factors including an ageing population, a growing tendency to self-medicate, mistrust in conventional medical practice and the perception that natural is healthy and plant products are safe. Consumers regularly face decisions about engaging in healthy lifestyles and the market is flooded with products that are meant to help them achieve that goal. This market includes health remedies such as drugs and 5 supplements. Data on actual consumers of plant food supplements are limited as intake surveys most often refer to the broader category of dietary supplements, with a focus on the intake of vitamins and minerals. Although results from the United States indicate that in 10 general, PFS use is associated with being female, middle-aged, having better education and a higher income the drivers for consumption of supplements are often complex, being influenced by a combination of demographic and health-related factors. Consumer's motives for using PFS vary and include the 15 maintenance of overall general health, prevention of disease, a means of compensating for an unhealthy lifestyle or treatment for specific diseases and conditions. Whilst a number of studies have highlighted safety issues associated with the intake of plant food supplements, the 20 regulation of supplements is much less stringent than that of prescribed or over-the-counter medicines. In addition, the majority of consumers do not disclose their use of such products to health professionals and therefore the occurrence of adverse effects is thought to be under-reported. 25 With growing consumption of these products, the need for effective risk-benefit assessment becomes ever more important, and an insight into who uses these types of products and their motives for doing so is an important starting point for any future science-based decision making by policy makers, PFS 30 manufacturers and ultimately by consumers themselves. Furthermore we need to have a better understanding of the health-related behaviours of those consuming supplements in order to ensure that those who might benefit most from supplement intake do so. 35 
